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(57) Abstract: 

PURPOSE: To give magnetic characteristics proper to 
vertical magnetic recording while obtaining the titled 
film having excellent abrasion -resistant characteristics 
and corrosion resistance by thermally treating the film 
of a thin-film mainly comprising iron oxide, to which 
osmium is added, while vertically applying a magnetic field. 

CONSTITUTION: The film of a thin-film mainly comprising 
iron oxide, to which osmium is added, is thermally 
treated while vertically applying a magnetic field. An 
Os pellet is arranged on a target such as an iron 



target, and an a-Fe20 3 film in which Os is added at a 
ratio only of a metallic element of 5.0atom% is prepared 
throug corresponding sputtering in a mixed gas 
atmosphere at the ratio of 1:1 of argon to oxygen, and 
film thickness is brought to 0.1 u m. The a -Fe20 3 film is 
heated for 1hr at 250°C in a hydrogen gas current and 
changed into Fe20 4 , and heated for 4hr at 310°C in 
atmospheric air and turned into y-Fe20 3 . The Os 
added y-Fe20 3 film is heated for 15min within a range 
of 350W400°C in atmospheric air again, and an external 
magnetic field of 10kOe is applied vertically to the 
film surface at that time. 

COPYRIGHT: <C)1985,JPO&Japio 



page -1- 



si m x m 2- 



©Int.Cl. 4 

H 01 F 41/22 
C 01 G 49/02 
G 11 B 5/64 
5/84 
10/18 



H 01 F 



© & m & n ^ n (A) PS60- 173820 

mW?Z^ If F*3SSS^ ©2M PSf060^(l985) 9 ^70 



7354- 5E 
7202- 4G 
7350- 5D 
731 4- 5D 
7354- 5E 



®m is a 



®W IB PB 59- 27358 

R Pa59(1984) 2^178 



B3 



alt 



5^ 



ea m ^ 

1. 03 © * *fc 

z re m # © ft n 
a) * * i *? mob %c m m u * m. <t & * as & & t 
-r & m m <o m m k m m. m m * im a. * & t, *& 

(3J _h m R <k fife £ ■» ^ * • * A Y Fe,0 4 £ L , 

-c uum,? z ±%zm tern z ft * ut*ci 
»i:-r*^rFi»^o«affl^ 1 3* 82 «fc <D *fe ill # 
(4J Jb K « it *k * -w r ^ -f h r - Fe.O, t L . 



««i:-r*4arlt»*OftH» l :pl 8£ ® © S i£ 

3. 96 59 €> & m * flSi 98 
< t* IB fl- ftf > 

^iswfi^ie«it®jfcia^i2«^a, *t a 21 

£ & K &B -^ * iOT4>A 0 

a>< «« < * A ^ 12 « ffi <fc ^ "fa K * * 

WU-rv^i 0 coRJ^iu-CJix cs. iwtiaki 

eUl : IEEE Trans Magn . ,MAG - 1 3 C 1977)1272> 
& 2> -6 . 



-113- 



td» & & ana m it iz « 2? a; k m v> b n * © & # 

A^h • JU -r ? 2* ^ ^ 3 ^ h C CO ) ^ ^ ^ 

It X Z> o t O gft i Lt tt, 
C S-IwaaiLtkM etal;lEEE TrsnB Magn • . MAG 
-1 4 (1978J849 , S-Hirono etai; Jpn- J-Apol . 
PHys. 20 ( 1 98 1 )L571 ) & h 2> « 

^<£fett — flMfc & M fct C iftjj * © 'C , 



3tMG0-173820(2) 

< *6 « © e 69 > 

st * & # n < xisffi^KofiE^t^ee-rt^^-MK 

* o 

< « W © fit jft > 
£ * fir » i -r & • 

<&mm> 
& m m i 

jfi a 2 Ofl»<Dft(Fe)^-r^ h ± K 

* a ( Ob ) > i jy Co * h fi£ 82 T =» # 
^ ( Ar ) i K » ( O, ) ^ 1 : 1 © S *r ^ ® 

f& tr ;t> '* % y yx^fc-fr*^-.-*'^^ y . 



Sa,E^]W: 2X1 0" 2 Torr t £> * „ 3£ *z W: *f ? * 3£ 
« Jfl ^ -c * o JBS * © Ob 2fc Co 8s an # fri 

WflP^JET*4. JRI90.1 © a - Fe.O, tit * 

K Os i> X l>' Co # & 4<S tg. 5£©*©ifc35-e<&* 

2.3 3.6 at* mmLito^y^-c^ t © <* - 

Fe,O a J#jffifctPl/»-C^T© 3«I$i©J»&LS§3:;$S 

■t o 

(1) in a U * 7k 35 C H 2 ) » ML * T 2 5 0 °C *C 1 
P# IB] fti M L v ■» ^ * * -f r Fe.O« fig * ft * „ 
C © H£ > J3£iSK:SriEKtt*aS€fc*8l 0 KOe 5: M 

(2) m m L it H, % ft + T 2 5 0 *C fc 1 H# hU */U 
L t Fe fl 0 4 *: * X 3 1 0 
4^lfe1*n«kU-c^^^^^ h ( r - Fe f O, ) 

* *!| * P *»*-C;&D*&-r&B*K^ I iiii K S fi 
*C ^ » m m 1 0 KOe tifflA * « 

(3) 2m ® U )fc H 2 ^ X 2 5 0 "C K 1 B$ fHJ »V 

U x Fe.o* K&^Ttife, ^c^.^-r3 i q tck: 
4 v$M*f\to U-r r - Fe^Osfillifr Jfc L?t 0 c © 



r - Fe.O. SJ K: & IS ^ 1 0 KOe <D H BP Bi m t 

Jtm^*^^b^ ^a^-cs-soiciciB^WJ^raiin 

ZL <D fam-C n r - Fe.O, © 4fc ® & 4% fc tV 

^ o 

u ± k m *< 7t 3 «8 gg© atom it m u x fig 

®K^^f^f&ji&iK^fn]K t^-r >? v ^ ^ - ^ 
«Jlftto3ffi«:©<»ffi^(Hc)^XCf 
2l®Bi^bCMr)©([a«:^ - lK^-To 

Jft 1 2.3 atjtOi'+3.6 at#Co 
«fs^nw<tr^lft© ffi ^ fir ^ 





iK fii 


2* m m it 


He -L 
C Oe J 


He // 
COe ) 


Mr -L 
( Gause ) 


Mr // 
( Gauoa ) 




13 6 0 


7 0 0 


5 8 


1 5 0 




19 0 0 


15 0 0 


8 8 


1 3 5 




18 0 0 


10 0 0 


12 0 


115 



-114- 



2?\s>X!IR'ffiK.&'&Jjfa<Z>&&Jl ( He 1 ) O ^ 
BJffi^^fT^^a^I C He//) * t> < * ^> 

M E © & IE :£ Ifc £> 2* @ fiHfc C Mr X ) «> US US fc: ¥ 
fi # fa © El ® 8Mb C Mx//) X < * T 

rt* gc J£ * x V»t?»5>*SilL«a^^-C*>*ti: 

3S<D*Oifc35-r 5.0 at* SIS All U * <* - Fe t O, fig * 
tf=$liL7to 0t»WtO.l A«m -C t> Z> o tOa-Fe.O, 
^*;juSL^7k3R»^4 3 -C2 5 o *C *c l b* AD In 

% Ux Fe s O« iU^s ^5l*-C3 1 

^ IH1 m m U -C r - Fe t O a £ T * o t O Os JJii r - 

Fe, O, jgiW:t>^-C^E, *$Z. + X2S0X;frb 

6 8 o *c © «a a -c i 5 iw »a -r * . * n c 



MKbsi;u-173820 (3) 
ig i ia e& (He ) Ai/asafb cmo 
s *a & # 3 5 Q m c&s±®&&Kt±m'mKm}!iK 

m& L * Ho Mr O^^KffiKl^^fKffit)^ U 

X ^ -6 o 
2* Mi fKJ 3 

5fcfl&#J 2 t m — 0-9.5 at* 3* t> 

0.2 J» 3 © « - Fe,0,»S£ «2 0t L #: * £ © 

*Wfl£fc2mfa7k*3lifc«i a -C2 5 0 — 3 2 o-CKi 
B£ ftf iw*ft * t 3 i o "C K 4 BSfHl 2ra 

U r - Fe.O. fc^tft^t^&iBJKfc^*:,, Xi 
IhI #r K <t 2> £ Oe 9 .5 at* jgiiD LfeSSKtt r - 
Fe.O, *S fein K © © * - Fe.O. & & U *£ U"t 

icH^K^n-c^i,, c oob ^ira r- Fe,o, 
»Mt^$iK:siK: l o KOe ©ttft>m*S$:JniJL 

S*i^a , l 3 t 4 0 0 "C K 1 5 ^ W ilD «l L 3t a 
coa^^JKjiai^o r - Fe.O. KO^ffi^CHc) 
£ 2ft © Eft <k ( Mr ) <DOb & * gl 2 @ 



2) £ S Ctt <fc £ > He //£ Mr //tt B£ K *Mt tC fcij ' 
5&U/t^aft^<t^®^'fk* < &*^ro Oa «S flu )fc 
^0.3 7 — 9-5 at* ©JgfilT HcX>Hc 

j8$J&nftj&*3.5~ 9.5 at* ©SSETtix Mr-L>Mr// 

«*©#i##*9kn*: 0 
^ ® % s& EMb u * i£ a 5 o m <o *s y =» ^ c s i ) 

M«K UtOBi 6 *«sto 0.2 © r - 

Fe, O. « m * & & L * o tO r-Fe,0, ?£B$t f5 K 
is & K 2* 7 KOe Oil) X- * 75 s h ^ 51 I 1 T 

4 o ot^3 o^ra?jn«vLx §E«a<b^ t L * , 

Hc-L a= 1400 Oe , He // =* 500 Oe , Mr -L = 1 0 0 
Gauss , Mr //= 3 0 Gauaa 0 

t ©Ob «Ts AD r - Fe 2 0, S IS <fc JK ffi K ifi a 2 29 



B OMn-Zn7iH r3£fc*?LOJ* x 

1 0 0 0lHlifiiSife©ttE^®©«©^^£»J5£U 

Si3£^JifrC8i.3 at* Co - 1 8-7 at*Crgfil» 

-CrK O 5«^f^ tt JfeAT i? T * e ^-^ 

^ r tt it a 1 0 0»O81-3 at* Co - 1 8.7 at* 
CrRffi, ^ ^ ^ ^ H ^ H 2 X l 0"* Torr O Ar 
3tr^-C$>i) N fii^KtttA 2 0 0 0-2 

/im m <d Co - cr m z & yt 0 e: © co - cr m <o m 

^^§ttHc-L« 1700 Oe f He // - 900 Oe , MrX 
ago Gauss , Mr //« 4 8 Gauss ^ 3 13 

5: ^ -Ta Oa to »U r -Fe.O.Bfc A O # ft ^ W: Co- 

tfc IC * Jt le © r - Fe.O, 01 £ Co - Cr 8£ K= p ^ 



-115- 



Z> o JUL it fcfc ft W » <o Vi <r> ih t> & & h * gi! U 
& tit C Dio 7 tt r - Fe a O»I$ *i 3 2 0 0 FRPM (. Flux 
Reversals per Mi 11 ime ter ) % Co - Cr Aft 3170 
FRPM -C &-Z>it „ W *&mK 1 * r -Fe 2 0, 

C* & ©Mb &S n * /a v> e> n f $ ?t Co - Cr Sifl 
a^M <k re pg ^ ©■ e& m a & #w b n -b t <k 

iifc i£ {TC s _h fiti « Os 165 r - Fe.O, ?fc <t Co - C r 
5$ fig ; * x C£ m 9 0 * , iS IK 8 0 °C «0 ^ EU *t 1 J tc 
1 0 0 0 ffl & tit L , fir* £1 ^ fefiJ -< 7t „ Os m 1M r 
- Fe*0, TWtK^^W^tSttB^KXOt * 

Co - Cr ^ "C fcfc 1 oi & j) 2 ~ 3 1& JTr O fliE # tf> 

< as w <o n m > 

jy. Ji 01 u *l x $ vc , * 3fc en ic * o -t fe *a s 
*l ^fcOa ft JtW <fc ■* & ii£ & % & a* <t m tet > Us il£ 
a ^ Be ^ & l * a ^ ^ t£ * ^ * £ foj pfr k N 



-r & m & <o \n * & u < j*j J: * * *y ^ # & 

* o 

4. ISSl ffij O ft?j ^ * Ui ^ 

j& 1 m \rimw q> & t&mum. t 4* a& :a chc ) & 

(Mr) OM#4ipt/7 7, M 2 12 

wos mijQ&tmi&'pf&i&M&iDwmjj (He ) & 
m . 

Mr J. u JA' Un & B ^ fa » « «& > 
Mr^ttjMiK¥-f5;&faJfteBMfc, 

He j-u m m & i& ft & as a; % 

He ^wt id iiu \y ft x to & at *> -v s> * 0 

# IIP W JK A B^^^m^^H 




RIB»3G0-173820 (5) 



t& 3 El 




-7*- JAY* f3Ll$jL(gf) 



-117- 



